Aldosterone does not alter apical cell-surface expression of epithelial Na+ channels in the amphibian cell line A6.
The steroid hormone aldosterone regulates reabsorptive Na+ transport across specific high resistance epithelia. The increase in Na+ transport induced by aldosterone is dependent on protein synthesis and is due, in part, to an increase in Na+ conductance of the apical membrane mediated by amiloride-sensitive Na+ channels. To examine whether an increment in the biochemical pool of Na+ channels expressed at the apical cell surface is a mechanism by which aldosterone increases apical membrane Na+ conductance, apical cell-surface proteins from the epithelial cell line A6 were specifically labeled by an enzyme-catalyzed radioiodination procedure following exposure of cells to aldosterone. Labeled Na+ channels were immunoprecipitated to quantify the biochemical pool of Na+ channels at the apical cell surface. The activation of Na+ transport across A6 cells by aldosterone was not accompanied by alterations in the biochemical pool of Na+ channels at the apical plasma membrane, despite a 3.7-4.2-fold increase in transepithelial Na+ transport. Similarly, no change in the distribution of immunoreactive protein was resolved by immunofluorescence microscopy. The oligomeric subunit composition of the channel remained unaltered, with one exception. A 75,000-Da polypeptide and a broad 70,000-Da polypeptide were observed in controls. Following addition of aldosterone, the 75,000-Da polypeptide was not resolved, and the 70,000-Da polypeptide was the major polypeptide found in this molecular mass region. Aldosterone did not alter rates of Na+ channel biosynthesis. These data suggest that neither changes in rates of Na+ channel biosynthesis nor changes in its apical cell-surface expression are required for activation of transepithelial Na+ transport by aldosterone. Post-translational modification of the Na+ channel, possibly the 75,000 or 70,000-Da polypeptide, may be one of the cellular events required for Na+ channel activation by aldosterone.